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(54) COORDINATE DETECTOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a miniaturized hierh-reliabilitv 
coordinate detector of simple configuration with no scan mechanism 
by arranging detectors having light emitting parts and light receiving 
parts more than two pairs at prescribed interval. 
SOLUTION: Light emitting detectors 2 and 3 are fixedly installed at 
two adjacent comers k1 and k2 on a coordinate input plane 1 of a 
rectangular planar plate. Light is emitted from these two light emitting 
detectors 2 and 3 onto the coordinate input plane 1. A user instructs 
any arbitrary position on the coordinate input plane 1 while using a 
position instructing stick, namely, a pen 5. At such a time, the light 
emitting detectors 2 and 3 calculate the position coordinate of the pen 

2 by detecting the light, which is reflected on the pen 5 and returned 
to the light emitting detectors 2 and 3, among the beams emitted from 
the light emitting detectors 2 and 3. The light emitting detectors 2 and 

3 are installed toward the coordinate input plane 1 so that both the 
light emitting optical axis of light emitted from light emitting parts 2-1 
and 3-1 and the light receiving optical axis of light receiving angle 
detecting parts 2-2 and 3-2 can be turned toward a reference point 4 
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1 ^momm^mmm. 

gJg^#S«:<i: -^-rjg^KS n;fc)^tlA*MtS±©{4g^ 

[ 0 0 0 n 40 

A;'3-?>jS«^-r-&/c:*(c--<>(ci: -^rJg^nS n/c^S{4 
[0002] 

[fif*©S»i] fit*. m5^ffi«SiL.rsi. 



[0 00 3] tct^\t, ^g3Bg5 7 ~ 2 I 163 m^Si 

mat. H^icj^m^m'^mifc-ot. ^yemRz>^ 

faiic3n-cc>-s„ s/t. j^ggage 3 - i 6 7 5 3 4^<^i 
mat. m-<D^it^mt-^cDmmimn(D^ytm'fi 

[0 004] #PgBg6 3- 1 8 73 2 9-^i^$gCC(J, 
2- 1 5 5 02 4^<&«CCii, U— tfT^^rlHlteS 

^tJtr4« 1 -4-t*ta3^^5n±ft -t-, 1 ^ 

[0 00 5 ] 

m'mcj:'^xmmtiLm.i^mti>'b(DTit, mmxtim 

s*f7lc^§7!c Lfc i * ©;^ + + >:^r&]A^ 6^«{4g 
?:^tH-r^fi£*©l^«{4g%im«g-Ci*. *-5?^©f 

ft«tt*^iS<. i/c^g^<*©/h^{b*^BIIr$).5.„ S 
fc, t^f*©l67feSi>'^^*^?:«^/cggi. C©»g 

i «^rHiwti:sin/c{4gKsag3 n/cWiiittJsw V- h 
ti)7!)^Tc i {c i -,rsraw{c8t*i/c{4g^jgij^-r -2. 4>© 

[0 0 0 6 ] C©^B^«, W.±(DJ:^tj:.:^,^^m.bxrj: 
3n/cfe©-C*'3. *^@S3l^/c)^^A;':MF*3©l^tl 

{4g?:-i>tc<i;orJg^-r^St?^^aiilgtctet,^r, 2 

Tcc|gmAj:t»fi3Er/hMA^^^tffltt©«c»)^S^mS^g^ 
ffi#tU<i:'5i-r-54>©-C*-2,. 
[0007] 

mm^m^-ritc^cD^m] commit, ssasw 
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[0 0 0 8] s/c. miinrnj^m^mt, ^^nm.^m lo 
[0 0 0 9] commit, mmxtimmtfj:i,w-miK<D 

[0010] 3 etc. coD^Mu. HuieSffl©i£7^^tB 
[0 0 1 1 ] ccx\ ii&iBm^mi. m-^m^mtm 

[0012] ^7fe^l9«a9CDLED^rfflli.SC 
^ ^ *\ Iftfl^B^cDK U 3 <• ^r^i^il-Tt ^ fijffl T * 
mit L < , <#:c?5^{^* m&9 0 0 n m^iS) ?:^7fe 

[ 0 0 1 3 ] 3;/c. mi€^i^(Dit(Dyj[^iciiL-Cmy]V so 
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4 

-c. ^*^g:*^e^S{(3nfc7fe©^^)^SA;f3^«ffii 

mmrj:io\^i,c^9k^ii.fc^f)mmx:bmmmtw-mj:m 

[0 0 14] ^)Sfe^ta#S(Cfflt,>P>n-2>«^^S<!:L 

[0015] ftlKtS^Ui^l5tCfflt,^6n.2,§76*^«. 
tion Sensitive Light Detector)?:ffll,>.2) C i*5"C:^ 

)^^A±l«Riiffli Wi^jr^^rSjfcfflfil^ff^tJ^© 1 ^>j^P S 

psD±©^{igi. fta*^a^stcAWL-c< 

/c&, ^a6 r^TKftgj > rp s D±©S7fe{4aj Si>' 

[0016] ^>ccj:orSW3*i/c7teti, ^t^^S*^ 
<scDr'. ^^©<i:ftlK^5^ttJ^©^^a^gLrEg3^l 

STfeTfeiiii;*^.!; i,mmxt)mm(D\s§^^^\^< ^ ^ 
immx^mmK.)(iLrsim:L-ci,^i\ c©j:^tc, 

fc^i:<, ffiSA:^«gJ^ti:^FtLrseg3n.2>©r. ©m^j: 

[0017] */c. ■ ^m^mt. ^©PS DfCj; 
-:>r *^Hi 3 n^STfeftS^ 4> i cc-<>©{4g?:!f#/Er ^ 
^j:^iCti>tcibiC, 2fflJil±it^>S-C*^., fci^cU. 2 
ffli':^±©^7lc • mm^mA^'£^trj:^i)\ 'PU < i ^> 2 
ffl©^7fe • t^fcH^©*s*titf+53-r*f3, ^«^UiSlg 
©/]^5i{t©fci5!)CC{3:. 2ffi/cl-t^7fe • *im#S;?:{iA^> 

< |5]73r6]K:i?StL.^j:l^<fc -5 Cc, f?f^©r^pg/ct:rgt*i-ci2 
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[0018] 

[ 0 0 1 9 ] S HC. C©l6Hj©ffi^*IHlKgcD-|liS 

S^A;'3ffii®i!fS-r^2ooft (k 1. k2) tc. ^ 
7t*^m«g2. 3^H^Lrt9:g-r-2>= C(D2ocD^7fe 

[0 0 2 0] %7t^HiJ^a2. 3tJ. 

fcl5lO*«^S^J#ofc©^ffll\ 167^0152- 1. 3-1 
i, ^ftg^^tiJSt52 -2. 3 ~2ttj^hmiS.^tii>. 
ccr. ^7fel^m^g2. 3{i. ^7tgp*^^^sn-2. 

ffiHc?tLri9:gsn^>. Uk. ^it^tammi. huIB 

[0 0 2 1] 0uct5i>r, ffi#A:':Si©ftk 1 iS 

^.■s 4 i ^i^^^Si-^ a 1 . A;^ffi©ft k 2 <!: S^i* 
4<!:?:*g-fe^^a 2cD:;^l6]^^7t*^Ui«g2. 3 

2(i. ^«A:^ffii©ft^4 5- ^C2m^ti>ij\^tt 

ttc. mmxtim i ©ft k 2 ^rM.-^i ( 0 , 0 ) i 

L, ^e(A;'3ffil±©{ig^^:^f6l?:Y«l. SJWf6]^X 

[0 02 2] 02(c, 30)-mmm(D 

mrS.oWi^m'k^^-i- , ccr. ^T^^^tti^g©^ ^fSit; 

S|i2 - 1 , 3 " 1 TfeiJg (LE D) 6 i7t^U>X7 
<!:*:'e.«l!S$nS„ 7t^U>X7(i, «©-*fS]©fg^ 

XW#©-:frrS]©{S*©^^^^. b^^-fcAWftSfcj; 

^*<jffl-r^„ sfc. is7tt#tii^g©^^^7tfta*^iuigi5 

2-2. 3-2«, PSD 8 i-> 'J > K'J *;l'U>X9 

[0 0 2 3] LED67!)^6%-ii-6n/c7fett. ^©iBmitC 
KSS*i?.*^u>X7ic<i:-^T. @lt?A;^Jffili¥^f 
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tcj:-9-rffiSA:^E 1 iWcc^c^i^cc^TfeL. ?e. 
(C. ^ISA;'3ffil iW^j:)SJf$i^©t'-Ai^rej;^Cc 

l^tb©ft$it4©r6jJi*i0n-5)o ccr. LEoeiur 

8 9 Onm) i^^r?>L2 6 5 6 (^-t^ h^^;^tt 

10 a. mmxtjmi tmm.fj::f3\^(D&:$tin om. mmx 
fjm 1 i¥-tTT95^^^7fe©^7fe3t«i<bSi[i^c:^r^©S3*^ 

1 0mn^lS©At3r, M.-^J^Sf 6 tm^MS©45©5:fflU 
€>. 3 7fe^U>X©j^*{igtcLE D 6©^*."^, 
«K Scfc^>tcaSSHg-r2>. 

[0 024] ^7feftat^Hig|52-2. 3-2^«^tST-5> 
> H >; ;^Ji'b>X9». 02K:7T^T<J;^tc. •^>5 
A^e.©SW*?:, ffi^A:^ffil iW):c57r6]CC«l7t;t--6 
<l:^tcBeg§*i^„ ^Lr*3feO/cX^-7 f-7t«PSD 
8(C§7lcSni„ PSDStJ. HtC^Tct-^tc, ^^A 

20 timi t¥nrj:yj\^i,cm&^m&ti,, ^^muxii^ 

[0 02 5] s/cPSD8(i, g:7tM©^^cc«. mm 
^mK)iii-rtcii)(Dmt}^^ (s., s,) *igg:i:te>n. ^ 
7t*s.iHl;^)«^^*-r©iS!l|{cSJ:k«?!ll./cS* ( i,. 

T \ J»-f >- ^ il I -I-.-U1I J,, >- t ( >-L- .V i_ -» — ^ 

r#. §e>fc(i-^>5*^e>©s*f7fe©^ftg?:tfm-r 
30 (if^a-r^s. 

[0026] PSDSi Urti. ggSA;*?® 1 i^tf i^cC 

*[^©^7tffi©g3*5 1 3 m^ mmxtim i tmm.fj:^ 

r&]©g3*5 lfnr#ga©fc©?:fflt,^niiJ;C^„ /c<hx.lfjS 
f--^y^tt^©S 3 2 7 0?:fflt,^-2)Ci*i-C^-2.„ 
[OO2 7]04{C> K ';;^;UU>X9iPSD 

8 <DMWifJfj:^&Win^-r„ C C 'J > F 'j t>)l U 

>X9«. ^SA:^® lS.U''PSD8©^76ffii¥^fi^C 
:^|S]©fi3?: 1 Gran, m.mXt)m l igiEi^j::^!^^©^^ 
1 Onr^lti L/cfc©?:ffll\ V > K ^^^L- U>X 
40 9 ©7fe^e!]*.C»{4g i P S D 8 ©^Tfeffii ©gg^t*^ 6 . 

simit^i-Sxfc^ccgeg^-j,. tfc. ^>5i)^h(DKmie 

f)^mmPSD8(D^^m^Xt)Lrj:[,^J:^iC. 
<)i3)V\y>XQ ©^H tCMfe A B S ^©^^^4^(1; 

7^"? 1 o^Kg-r^. 

[0 02 8] 3 '>U>F'J:^;Ub>X9©j^*Sg 
fjtii. •^>5*^P.©SW7t:©A*ffta©at>KJ:') U'> 
XiPSDi©iSjSt*5^{bT^/cfe, C©U>X9©ct3 
^Di P S D 8©S3lc;ffl<!:©SESt©gAflIin a x <!;^/|^ffl 
m i n i©P^r*n{iJ;t,^ /cixlf. 04©fci^ti, 
50 max=9. 2mm. mine. 5 rmi J^c-5©r. 
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PS D ScDST^fficDSi? (=13tmi)<i; 
[0 02 9] E2tC^i^L/cllSfe^TW, ^>5y!)^6CDS 

[OO3O105JC. T>'^•-9'1'-<!: PS D 8(D:H:{*W 
UWMM^ns-t. CCr, 04i|5HiCC. PSDS©^ 
TtffiCDS??: 1 arnmi P S D 8 CDS3tfflA^6 

^®i|i5>©ffiSt6. 5iiiii/ct:tSin/c{4SfC, PSD8© 20 
^tIcS i T >- - ^ + - (D^ffi <!: *5 W ^ J: ^ T ^• 
-5^ + -! l^riSgf^. i;/c. T^^"-g=- + -l 1©A 
#2 (J. -^vS^^^tDJS^fTfe^^PSDBCDSTfeffifCit^ 
A*lb<cc><i;'5tc, PSD8(D^7tffi<i:f)^AIrt,^C<!: 
A3W*).i.i ^ct^JJ*, P S D A ^ ? 1 3 ™. 
X 1 mmtC>PtL'T, y^-'y^ - 1 1 CDAt 3 « 1 SrtmX 
3mti^Si-r^Ci*5r^^,, jSja?Li2(i, ffi^A;^3 
ffil iWj::^(S]-Cl*PS D8©§7fetiOgS (13m 
m) J: 0 ^)^< . ^«A;^ffi 1 igai^c:^f6]r tiP s D 

©^TfeffiWS? (Irrm) i I? 4>S < -So /fctxi^. 0 30 
SCC^-fct -^iC, 2nriX2ii»nOA#3<t-r2)Ci*5rt 
-5.. 

[0 0 3 1] Uii, 02. 03CC«. ^7t:^m^g(Dgll 

>X7, PSD8. t^';> h'';:^;l'U>X9XliT''^"- 
+ 1 ) {*. mgeL/cESKI^^iSor—ocDgi* 
CC-{*fiS^LT^>J:t,^. /c/cU. ^7^33 (LED6. 76 
^b>X7) i^T^ftgl^ffigC (PSD8. v'j>K'J 
:^;UU>X9X(iT''-<-5^+- 1 1) iti, St^CClg 

i, ■>';> h'';:^;-'^^>X9X^iT>'^■-?■■^- 1 icc<fc 

[0 0 3 2 ] ^^WA^WA, S C i (Ci 

-C2 Oramx 1 5mmx 1 0mi#lS©At Ji-T-SC i^^r 

[OO33]07tC. CCDIfeH^CDLE D6SO'P S D 8 
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EDBCD^tIc^^' 5>ycDS(JfflIi, PSD 8*^6 Ui:^3 

^fiOtc. fiJiSiaSgti, MPU2 y^cf'C^ibr. 
ny-5'ASO=r-^^f2tt-r-2>ROM2 5, RA1V12 

57:7i-y; h'-5''r-'-<2 9, A/D3>>'^•-^^2 3Si>'L 
ED F7'r^-?2 4*i^^•Xgi^3n/c«^SA:'eAJ:S„ 
[0 0 3 4 ] PSD8*^6W;^;§n/cm* ( I,. IJ 
^riUmtSlHlgSiLr, PSDcDa:^^^^ (S,, S,) 
CC, T>:7'2 1. r:^ayjS^[pIgS2 2*^0©J; -^tcS 

felons. PSD 8*^p,m:^$n:^c:^afe ( I,, i.) 

n/c^Sfi-^tJ . r :^ a ysisnigs 2 2 1* 
[1^1 ] 

h + I2 

©cfc-5^c*!iS*^3n. 36CCA/D3>/-!-$2 3tCj; 

o T -r ;ufi-^{c^^ § nr M P U 2 7 3 n -5 „ 

CCD^, MPU2 7tCj:or§7lcftaRy'''^>CD{4affi 
[0 0 3 5 ] XLCDWrn^mx, -:^CD^3fe^^tB^ 

^«A:bffi 1 ©— as^^tcffii^jAA-ct J;!,^ ^/c. '('> 

[0 0 3 6 ] ^^K. astc. C©^?^K:fflC^^{4gJg^ 
as. ■ri^j:t3^l63feft^tBi?g2. 3*^6^#e.nfc**5ji 
^**^mSlg2, 3*^P>^if<E)tl/c7fe©A*f:^r&]i|5]- 

©:^f6] cc 5*f r i «14tilii-r * ^ . 

[0 0 3 7 ] 08tC{i, ^©«3ie'!libr'<>5©$tS 
aSAi, ^l^©^-:^- + ^":5^*^f>«^^iS$n•2.Jf^t*?:^ 
UTCi^o S9tc^r;L/cJ:^{c. 
3 o©^ffi|g?:5c ^ CC itft J^j: -5, <i ^ (Cffl;5*.^*2-ii-;rc 
(0-C$}6o -MCC, ;y^;^©il*i*:*^6— PS?:^0 i -3 
/cH©Al<>i^-CHSn/cgI55}-*s. L 

ftJ, AW7t:*i3o©ffif l[plToJSW$*i/dg:c. S 
S-}7fe«EfttcAW*i|sI--©^r6]tcRo-Cl> < „ 
[0 03 8 ] -i22©S3 c 2 rrnii b/cn - 

+ itS 1 0 mn©•^>©5fe^gl5^CS!^S^tt^C 

+ ^--:^©r6]^^j£tCLTS2g-r^i. -K:tCO#6 2 
^©3-:^-+^-:/*:.e>«tsSr^. 08©<i:'5CC3© 
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[00 3 9] c(D§im<Dmm^tii&s:t>a6i,-)i,^ 
>(Dm^^iiLm(D^BimmiC'oi.^x'^m-ri>. ccvit. 

[0 04 0] ST. 0 1 ©ffi«A*ffil±Ki5t,>T. 0 10 
8Ki^^L/c-^>5^ffll,^r®^^j:(4g (X. Y) 

tll/c7fe(i-^> 5 tC^/c 0 . ^CDSWT^tiP] P 1 ^ 
il^tcji^. ^3tftSt^ffigl52 - 2CDPSD8tC^763n 
^.o iHl^fc. l67t*ltBga3tD^3^g|53- 1©LED6 
tlJW 3 ti/c35?J^7^© p 2 ©:^fS]CctH/c7tti 
•^>5{C^/£:i3. -e©SW7&5i[p]C^^p 2^isStCji 
<;!^. ^*ftS*ltliS|53 -ZCDPSDSJCSTfeSn-S, P 
S D 8CC^3t;$nfc7fe«. SE^f^KL/fccfc-^fCPSD 20 
StC^PfrSAi^ftSlCioTPSD ©^7feffi±CDP/^c S 
{4gccx^-v hT^^rfM-r-S.^ ccr. ^^p2«. ffi 
mXtim 1 cDft k 2 2^^>-r-2.^5>a 2 ^^-^ e> 2©ft 

[OO41]01O(a). (b ) ffi^A;'3ffil i 
S7feftS*^fcb^S2 - 2^Jf$fiS-r^i>'J> F y;^;UU> 
X9Sa*PSD8 i©{4gM{^©S<*W^7j^T. CC 
-C, PSD8©^*a«, ^^A:^ffil(D2 2i4 5' 
©ftg^^j:-rm^>a 1 iStEi-r.^. tUt)%. iyVy 30 
K 'j;^;;UL'>X9(Dit]'C<<tPS D 8 <D§7tffi(DcfJ*i ^ 

/c. i"; > K y U >X 9 ©tf 'Cvi P S D 8 
®43*i©JSgt?:Li L. PS D 8©S7tffi©S$^2 

[0 04 2]^. ^>b^-^^COI^mit^m^P 1 ^iio 
■C. PSD8©**{4g*^e.D 1 ©Sggt/cl^gfn;^c{4g 
fCS7Scb/ci-r^„ $/c, PS D 8©S7feffi©2o©ai 

ssfei, PSD©^7t{4gi«;^©BS^7i3fiXfi:-r 40 

[0 043] 

m2] 
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I - I L -D1 

11 = lo 

2 L 

I -. L + D1 

12 = lo 

2 L 

lo = ll + l2 do : 

L + D1 = — X 2 L 

II 12 

[0 044] TAjrfc:^, SW7fe©$7fe{4gD 1 ». PS 

D8rf56n^>mitffl I i,*^6**6n-£.*5. 07 

(DMW^^cor > 2 1 SC>'T ± n i^fl^^dgg 2 2 J; 
orf+gLjn^). iC^-C, SI 0 (b) fCj;»5, D 1 
/L= t an0 1 il^'^KKSAi^iE-r^*^^. SMt^© 

0 1 = t a n ' (D 1/L) 

[0 04 5 ] I^SfCbT. *>-5-:^©^1^tli*|g3© 
^7lcftg*^tba53 - 2(Coi,>r fc, PSDW^J^^^P.© 
$7t;{4g$r©iSSgt^D2 i-r^xb, ^^J^tC^t-^r, s 
W3fe©A*fftS0 2*i3}<i6P.n-2)o 
0 2 = t a n * (D2/L) 

2-3>©J5*f7ic©A*fftlS0 1 , 0 2©J:c-ri^^a 1 . a 
2©5i.";^.i^ce©T. -X^^K). 0 1. 0 2*^eJi^fi 
g (X, Y) 

Y-Xtan (45-02) 

Y- (A-X) tan (45-01) 

cc-c, A«. 0UC7K-r<i;^K, ffiSA;^;Mi©«* 

t6]©g3-C*^<, 

[0 04 7] ±l2©ii3i:frli^?rjSWii, 5 iC J: o 
■rJ§^n$*i/cj^^A::>3ffii±©{ig^^x, Ytmi^h 
ini>.U^, (0 1, 0 2 ) SJ>' (X. Y) li. S^lb 
snri>-s©r. ROM(ccne©3K^^:7"ny^Aft 

LTffl^jii6(i. MPU2 7©«mccJ:-,r§:^tC3}?d6 

i>cti)^-v^i>, itc, mn^^^TSy^ (x. y) ©i^ 

tc>iPtcc;-r^)3v> KA:^nci'©5aaccfijffl-c^.2>„ 
[004 8] ±MmMm-CU. 2 -o©^^^tbg^g:5:fS 
(.^/c«?!l^ii^L/c*^, MJ^g©L E D^l5lB${C%7t3-t^-5. 
i5l»©^i^7t*5t§^©ilg|*3©P S D-Cl^ffi$ih.5te 
-e-4l*^*^©r, LEDK^'r''':24CCj;^>LED6© 

-C. PSD8©mjt*^tii^tf^j:^Ci/!)5WS L/t\ 
[0 04 9 ] /ci^Ji, -:^©LED^^7t:$-t^ffi:^© 
LE D^rtSWa-tf/ct^figr. -:^©LED(C?^tD-r.5.P 
SD©m?t<^Ul^tf(->. 1 OmsedSO;:. jM(C-7^©LE 
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LE D{c>rti£-f s D©mijfe^Hi^ff •5ct'>tc-r-5c 
iTS^rt-S^ tfj:t>^, lOmsecCiJC. ^mc2-^(D 
LE DcD^ i3i -^e>*^-:^?:^7fe3-t±-5>J; ^ tcTntf J; 
C©*(J^a)«. MP U 2 7*^5? v-2 8 ^fflLi-C^f 

[0 05 0] i^ffc, ^SA:^}S 1 (*, ^yTHMi^i^^^ 
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